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Certain of the chemical formulae 
appearing En the printed 

Nation were submitted in 
fonViaJ form after the date of 
fOtng- 



(54} 3-Aryl-3-ajyloxya1ky1amInes 

(57) 3-Aryl-3-8rylaxyalkyJamine9 of 
the general formula (I) 

Arb 

Ar — cchrIchf^.nr 3 rt 4 

and their pharmsceuticalJy acceptable 
acid addition safts, wherein R 1 , R 2 , R 4 



and R* are hydrogen or lower alkyl, R 3 
Is hydrogen lower alkyl or benzyl, Ar 
Is phenyl optionally substituted by one 
or more halogen, trifluoromethyl, 
lower alkyl, lower alkoxy, nltro or 
amino groups, and Ar 1 is 
methylsulphinyl, methylsulphonyl- or 
cyano-3ub3tituted phenyl, 2- or 4- 
pyridyl, 2-pyrazinyJ, 2-quInollnyl, 2- 
thienyf or2-thia*olyl exhibit activity on 
the central nervous system, e.g. as 
antidepressants. 
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SPECIFICATION 
3-Aryl-3-arylaxypropy [amines 

This Invention relate* to 3-aryl-3-arytoxypropylamines, to a process for preparing them, to their 
use and to pharmaceutical preparations containing them. 

The present invention provides 3-aryl-3-a?yloxypropylamines of the general formula (I) 

Ar F 0 

At *— cchr!chr 2 . nr 3 r 4 

y 

and their pharmaceutics^ acceptable acid addition salts, wherein 

tower alkyl, R 3 is hydrogen. lower alkyl or benzyl. Ar » phenyl optionally f^^d bycne m °» 
halogen, trifiuoromathyl, lower alkyl. lower alkoxy. nltro or ammo groups and Ar * methtf sufchinyi . 
mSlsulphonyl- or oy^no^bstltuted phenyl. 2- or 4-pyrldyl, 2-pyrazlnyl. 2-qulnolmyl, 2-th.enyl or 2~ 

thiaxolyL . , provides process for preparing a compound of general f°rnula 01 1 or o 
pharrnVceirtically acceptable acid addition ask thereof, which comprises reacting an anion of an 
alcohol of general formula (II) 



OH 

Ar — C — CHR' • CHRWR* 



10 



15 



(where Ar. R 1 , R», R 3 . R 4 and R 5 are as defined above) with a halo compound of general formula (111) 

XAr' <«» 

[where X is fluorine and Ar' is a methylsulphinyk memyl- sulphonyl- ^^^^JS,,. 
radical or X is fluorine, chlorine or bromine {preferably fluonne and Ar 1 « 2- or 4-P^yl- *^™ n *' 2C 
20 2-quinolinyl. 2-thienyl or 2-thiazolyl.The reaction may to carried °«™J^°?™ ,C aQtve " L Z ° 
Exameles of dipolar aprotic solvents Include dimethylsulphoxide, dimethylfonnarnide. 
n^rnXlpr^sphorichlamide and aulpholane. Preferably the »lventia ^"^'^^1^^ 
anion of the alcohol of general formula (II) ia prererablyformed ^, rea< ^8 J^^JpSc 
or sodium hydride or an alkyl or phenyl lithium <e.g. butyl lithium) In a compatible dipolar aprotic ^ 
25 solvent Preferably the alcohol ia reacted with sodium hydride. MRl „ onntn1 QO o C (far 

The process of the invention can be carried out at convenient temperatures e .gj 0 to 100 C (for 
example room temperature); there is generally no need to use reflux temperatorea. (^od vie ds of 
Sets are generally obtained In relatively short reaction times (e.g. wrth.n two ^ ttree houreh 

If in the process described above the compound of the general formula (1 *a obta.ned as an acid 
30 addition saKuch as a pharmaceutically acceptable acid addition salt or ™^***X&MKeWif 
an oxalate, the free base can be obtained by baslfying a solution wtdftor . aaft. <*™™*' rf 
the product of the process Is a free baee a pharmaceutical^ acceptable acid addition Mlt may Ba 
nbtainVd Toy ^oMng the free bass in a suitable organic solvent and gating [*« *Ju»« *1th an acid. 
In accordance with the conventional procedures for prepenng acid addition salts from base 3g 

35 impounds ^ ^ add!tCon ^Ita are those farmed from inorganic and organic aclds^uch aa 
sulphuric, hydrochloric, hydrobromic. phosphoric, tartaric, fumaric, maleic, citric acetic, formic, 
methanesulphonio and p-toluenesulphonic acids. u„ „„.^«„h into another 

Once a compound of general formula (I is obtained, rf desired it can be converted r ^ 

40 corrJSdo^^^ 40 
which R a and R 4 are methyl can be converted to the compound m which ""^Z^oKedby 
other hydrogen by treatment with cyanogen bromide or ethyl or phenyl chloroforraate followed by 

ba3iC Tht impounds of general formula (I) possess one or more asymmetric carbon atoms ^epe*ding 
45 uponireptrtic^rsubst^ 

will be realised that If the starting material of formula (II) is a mwure <2^ rc 
(I) will also be a mixture of isomers which may be separated, rf required, by standard procedures. If the 

startino material is a single isomer then the product will also be a single isomer. 

ThS "low^s used herein means that the radical referred to contains i to 6 carbon atoms. 
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radical preferably contains 1 to 4 carbon atoms. Examples of lower alkyl radicals include methyl, 
I, propyl and butyl. Examples of lower alkoxy radicals include methoxy, ethoxy, propoxy and butoxy. 
Examples of lower alkenyl radicals Include allyl and methallyi. When R 1 , R 2 and/or R 3 represent lower 
I, the lower atkyl group Is preferably a straight chain radical such as methyl, ethyl* n-propyf or n- 
5 butyl although R 3 may also be, for example, a branched chain lower alkyl group such as isopropyl. R 1 , R 2 
R 5 are preferably hydrogen. 

The compounds of general formula (I) and their pharmaceutteally acceptable acid addition salts, 
including the novel compounds of the invention, generally possess pharmacological activity. In 
par icular the compounds exhibit activity on the central nervous system, e.g. ae antidepressants, as 
1 0 indi cated by one or more of the standard pharmacological test procedures such as the reserpine 

hypothermia procedure baaed upon B. WL Askew, Life Sciences (1963), 7,725 — 730, the inhibition of 
adrenaline or 5-hydroxytryptamine uptake in rat brain slices, the potentiation and prolongation of 
ef fect s of amphetamine and the modification of the effects of p-chloroamphatamine. For example, 
n iethyl-3-(2-pyridyloxy)-3-phenylpropylamine, a representative compound of the invention. In the 
1 5 reserpine hypothermia procedure produced a rise in rectal temperature compared to the control of 
*C at 1 0 mo/kg and 1 G.7°C at 30 mg/Jcg. 
The invention further provides a method of treating depression which comprises administering to 

blooded mammal animal, particularly a human, a therapeutically effective amount of a 
pound of the invention. The invention also provides a pharmaceutical composition comprising a 
20 compound of the invention in association with e pharmaceuticaUy acceptable carrier. Any suitable 
carrier known In the art can be used to prepare the pharmaceutical compositions. In such a 

sition, the carrier may be a solid, liquid or mixture of a solid and a liquid. Solid form 
compositions Include powders, tablets and capsules. A solid carrier can be one or more substances 

ch may also act as flavouring agents, lubricants, solubilisers, suspending agents, binders or tablet* 
dis^itegrating agents; it can also be an encapsulating material. In powders the carrier is a finely divided 

which is in admixture with the finely divided active Ingredient In tablets the active ingredient Is 
mixed with a carrier having the necessary binding properties In suitable proportions and compacted in 
shape and size desired. The powders and tablets preferably contain from 5 to 99, preferably 1 0 — 
of the active ingredient Suitable solid carriers are magnesium carbonate, magnesium stearate, 
sugar, lactose, pectin, dextrin, starch, gelatin, tragacsnth, methyl cellulose, sodium carboxymathvJ 
ceiiilose, a low melting wax, and cocoa butter. The term "composition " Is Intended to Include the 
fonnulation of an active ingredient with encapsulating material as carrier to give a capsule In which the 
ve Ingredient (with or without other carriers) is with it. Similarly cachets are included. 

Sterile liquid form compositions include sterile solutions, suspensions, emulsions, syrups and 
irs. The active Ingredients can be dissolved or suspended In a pharmaceuticaUy acceptable sterile 
carrier, such as sterile water, sterile organic solvent or a mixture of both. Preferably a liquid 
canjier is one suitable for parenteral injection. Where the active ingredient is sufficiently soluble It can 

dissolved in normal saline as a carrier; If h Is too insoluble for this It can often be dissolved in a 
suitable organic solvent, for instance aqueous propylene glycol or polyethylene glycol solutions. 
Aqueous propylene glycol containing from 1 0 to 75% of the glycol by weight is generally suitable. In 
oth 2r instances other compositions can be made by dispersing the finely-divided active ingredient In 
aqu eous starch or sodium carboxym ethyl cellulose solution, or in a suitable oil, for instance arachls oil. 

pharmaceutical compositions which are sterile solutions or suspensions can be utilised by 
intramuscular, intraperitoneal or subcutaneous injection, In many instances a compound ie orajly active 
can be administered orally either in liquid or solid composition form. 
Preferably the pharmaceutical composition is in unit dosage form, e.g* as tablets or capsules. In 
form, the composition is sub-dlvlded In unit doses containing appropriate quantities of the active 
lient; the unit dosage forms can be packaged compositions, for example packeted powders or 
or ampoules. Hie unit dosage form can be a capsule, cachet or tablet itself, or it can be the 
50 appropriate number of any of these In package form. The quantity of the active ingredient In a unit dose 
c omposrtion may be varied or adjusted from 5 mg. or less to 500 mg. or more, according to the 
par tlcular need and the activity of the active ingredient The invention also includes the compounds in 
absence of the carrier where the compounds are In unit dosage form. 
The following examples illustrate the fnventlon. 



ExEimplel 

3-4 ! W^nophenoxy)^ W-dimethyI-3-phenyl propylamine 

A mixture of N>N-dimetriyi-3-hYdroxy-3-phenyi propylamine (3.58 g, 20 rnM), 50% sodium 
hyt ride dispersion (1 g) and DM50 (50 mi) was heated at SO* until homogeneous, cooled to ambient 
temperature and treated dropwise with a solution of 4-f luorobenzonitriie (2.42 g, 20 mM) In DM SO 
witri cooling (exothermic). After 1 h the reaction mixture was poured on to water (200 ml) and extracted 
wit i ether (2x200 ml)- The ether extract was extracted with 1 N hydrochloric acid (2x50 ml), the acid 
ext act basified and then extracted with ether (2 x200 m I). The ether was dried and the solvents 
removed under reduced pressure to give an oil which was dissolved in ethyl acetate and treated wrth 
an excess of a solution of oxalic acid dihydrate in ethyl acetate- Removal of the resultant precipitate by 
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filtration followed by recryetafltsatlon from ethyl acetate gave the title compound (4.8 g) as the oxalate 
quarter hydrate m.p. 30° {decomp). 



Found: 

C 18 H M N 2 0 . C,H a 0 4 requires: 



q, 64.1; H,6.05; N, 7.7% 
64.1; H.6.1; "N 7.5% 
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Example 2 

3-{4^6yanophenoxy)-N-methyl-^-phenylpropylamine 

A mixture of 3-hydroxy^l-methyl-3-ph»ny1propylanriin8 {2.5 g, 1 5 mM), 50% sodium hydride 
dispersion (750mg) end DMSO (50 ml) were heated at 80° until homogeneous, cooled to ambient 
temperature and treated with a solution of 4-fluorobenzonrtrlle (1 .82 g, 1 5 mM) In DMSO (10 ml). 
After 1 h the mixture was poured on to water (260 m)) and extracted with ether (2x250 ml). The 
combined ether layers were extracted with 2N hydrochloric acid {2x26 mi), the acid extracts basrfied 
and extracted with ether (2x100 ml). The organic phase was dried, evaporated and the residue 
dissolved in ethyl acetate- Treatment with an excess of a solution of oxalic acid In ethyl acetate gave 
the title compound as the oxalate (3 g) m.p. 1 3 1 — 3 °. 



Found: 

C 17 H 78 N 2 0 . CjH 2 0 4 requires: 



C,64.0? H,6.B; N8.0% 
C.64.0: H,5.7; N,7,9%. 



Example 3 

^,N-DimethyI-3-(2-pyridyloxy)-3-ph9ny]propy]amIne 

A mixture of N,N-dimethy|-3-hydroxy-3-phenylpropyfamine (4.48 g, 25 mM), preweshed 50% 
sodium hydride (T.25 g, 25 mM) and DMSO (60 ml) was maintained at 80° until homogenous, cooled 
to ambient temperature and treated with a solution of 2-fluoropyridlne (2.72 g, 25 mM) In DMSO (1 0 
ml). After 1 h the mixture was poured on to water (250 ml) and extracted with ether (2x250 ml). The 
combined organic extracts were washed with brine, dried and evaporated. The residue was dissolved In 
ethyl acetate and added to an excess of a solution of oxalic add dihydrate in ethyl acetate. Removal of 
the resulting precipitate by filtration fallowed by drying in vacuo gave the tftla compound as the oxalate 
quarter hydrate (5.8 g) m.p. 1 33 — 5*. 



Found: 

C^H^NjO^ . 4+^0 requires: 



C,61.6; a 6.5; N,7.8% 
a 61,6; H,6,5; N,8.0%. 
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Example 4 

N-Methyr-3-(2-pyridyIoxy)-3-phenylpropyIamine 

A mixture of 3-hydroxy^i-methyl-3-phenyipropyla mine (4.1 g, 25 mM), prewashed 50% sodium 
hydride (T .25 g, 25 MM) and DMSO (50 ml) was obtained at 80° until homogeneous, cooled to 
ambient temperature and treated with a solution of 2-fluoropyridine (2.72 g, 25 mM) in DMSO (10 ml). 
After 1 h the mixture was poured on to water (250 ml) and extracted with ether (2x250 ml). The 
combined organic extracts were washed with brine, dried and evaporated. The residue was dissolved In 
ethyl acetate and added to an excess of 0 solution of oxalic acid in ethyl acetate. The resultant 
precipitate was removed by filtration and dried in vacuo to give the title compound as the oxalate (5.5 
g) m.p. 1 6 1 — 3° (decomp.). 



Found: 

C 1B H 1B N 2 0. CyV^ requires: 



& 61.1; H,8.2: N,&3% 
C, 61.4; H,6,1; N,&4% 



45 



50 



Example 5 

N,N-DimethyW-(4-methylsulphjnylphenoxy)-3^henyIpropylamin8 

A mixture of N,N^Imethyl-34Tydroxy-3-phehyipropylamine (3.58 g, 20 mM), 6096 sodium 
hydride dispersion (1 g) and DMSO (50 ml) was heated at 80° until homogeneous, cooled to room 
temperature and treated drapwise with a solution of 1-fluon>4-metriyIsulphinyIbenzene (3.1 6 g, 20 
mM) in DMSO (1 0 ml) (slightly exothermic). After 2 hours the reaction mixture was poured onto water 
(200 ml) and extracted with ether (2 x200 ml). The ether layer was extracted with 1 N hydrochloric acid 
(2x50 ml), the extracts bastfled, extracted with ether (2x200 ml}. The final ether extracts were dried, 
and the solvent removed under reduced pressure to give an oil which was taken up In ethyl acetate 
(260 ml) and treated with a solution of oxalic acid. dihydrate (3 g) in ethyl acetate (250 ml). Removal of 
the resultant precipitate by filtration and drying rn vacuo gave the title compound as the oxalate 
hemihydrate (6.3 g), m.p. 1 10 — 1 12°. 



Found; 

C^H^NOsS . C 2 H 2 0 4 , ^0 required: 



C, 57.76; R6.45; N,3.2% 
C57.7; K 8.3; N,3.4%. 
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Example 6 

N,^DImethyl^(4-methylsiJphonyIph6noxy)^-phfinylpit)p^amin« 

A mixture of N,N^imethyi--3-hydroxy-3-phenylprc^ylamine (3.58 g, 20 mM) 50% sodium 
hydr de dispersion (1 g) and DMSO (50 ml) was heated at 80° until homogenous, cooled to ambient 
5 temjierature and treated dropwlse with a solution of 1 -fluoro-4-methylsulphonylbflnzene (3.48 g, 20 
mM| In DMSO (10 ml) {slightly exothermic). After 1 hour the reaction mixture was poured onto water 
(20C ml) and extracted with ether (2 x200 mJ). The ether extract was extracted with 1 N hydrochloric 
acid [2x50 ml), the acid layer basffied and extracted with ether (2x200 ml). The ether layer was dried, 
the Advents removed under reduced pressure, the residue dissolved in ethyl acetate and treated with 
an eo:cess of a solution of oxalic acid in ethyl acetate. Removal of the resultant precipitate by filtration 
folio 1 /ved by recrystalllsatlon from acetone gave the title compound as the oxalate (4.5 g), m,p. 1 82 — 
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Found: 

C^H^NOaS . C a H 4 0 4 requires: 



C56.9; H,6.25; N, 3.396 
C, 56.7; H,6.0; N,3.3%> 



15 Example 7 

N,N 1 Dimethyl-3-pheny!-3-(2-pyrazinyIoxy)prapyIamine 

Following the method of Example 3, reaction of N^KiimethyW-hydroxy-3-phenylprepylamlne, 
sodium hydride and 2-chloropyrazine in DMSO gives the title compound. 

Example 8 

20 N-Afl'ethyi-3-phanyl-3-(2-quinoIyioxy)propyfamjnB 

Following the method of Example 4, reaction of 3-hydroxy- l N-memyl-3-ph9nyIprDpylBmine, 
sodium hydride and 2-chloroquinoline in DMSO gives the title compound 

Example 9 

N,N DimethYl-3-pheriyf-3-(2-thla2olyloxy)propylamine 
25 Following the method of Example 3, reaction of N # N-dimethyl-3-hydroxy-3-phenylpropyIamine f 
sodl[im hydride and 2-bromothiazole in DMSO gives the title compound. 

Example 10 

N-W|ethyi-3i>henyM-(2^ 

Following the method of Example 4, reaction of 3-hydroxy-l^methYt-3^henylpropYlarnIne, 
30 sodium hydride and 2-fluorothiophen in DMSO gives the title compound. 

Example 11 

N^Dimetrryi-3-{4-pyridyloxy)-3-phenyIpropylamine 

A solution of the sodium salt of N,W-dlmethyl^4iydit)xy-^phenylpropyl amine in DMSO is 
generated as In Example 3 then treated with a solution of 4-chloropyrtdine in ether (generated by 
35 dissolving 4-chIaropyrfdlne hydrochloride in water, adjusting the pH to 8.S with sodium bicarbonate, 
extracting the aqueous solution with toluene, evaporating the toluene under reduced pressure and 
dissolving the residue in ether). 

Aqueous work up of the reaction mixture as In Example 3 gives the title compound. 



1 . A 3-aryl-3-aryloxypropylamine of the general formula 

Ar'a 



Ar^cCHRlCHt^.NR 3 R 4 



(I) 



or a pharmaceutical^ acceptable acid addition salt thereof wherein R\ R z , R* and R 5 are hydrogen or 
low ar alkyl, R* is hydrogen, lower alky! or benzyl, Ar id phenyl optionally substituted by one or more 
hale gen, trifluoromethyl, lower alkyl, lower alkoxy, nitr o or amino groups, and Ar 1 is methylsulphinvh 
46 rnethylaulphonyl- or cyanc-substhuted phenyl, 2- or 4- pyridyl, 2-pyrazinyl, 2-quinotinyl, 2^thfenyl, or 
2-u}iazoryl. 

2. A compound as claimed in Claim 1 wherein R 5 is hydrogen. 

3, A compound as claimed in Claim 1 or 2 wherein ft 1 and R 2 are both hydrogen. 
4w A compound as claimed In any one of the preceding claims wherein Ar is phenyl. 

50 5. 3-(4^anophenoxyWN-dimethyU3-phenylpropylamine or a pharmaceuticaliy acceptable 

aciq addition salt thereof. 

6, 3-{4-CyanophenoxyHM-methyl^3-phenylpropyIamIne or a pharmaceuticaliy acceptable acid 

addition salt thereof. 
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7. N,N-Dimethy!-3-(2-pyridylo)cy)-3-phenylprop^amIn© or a pharmaceutical^ acceptable add 
addition salt thereof. 

8. N-Methy!-3-(2-pYridy!oxy)-3-phenylprop^amjne ore pharmaceutically acceptable acid 
addition sajt thereof. a 

9. A process for preparing a compound claimed in Claim 1 which comprises reacting an anion of 
an alcohol of general formula (II). 



OH 
I 

Ar— C.CHR'.CHR^NFFR 4 
I 

R 8 



(I!) 



(where Ar, R\ R*, R 3 , R* and R 5 are as defined In Claim 1 ) with a halo compound of general formula (111) 

XAr' tlU) 

(where X Is fluorine and Ar 1 is methyl sulphinyl-, methylsuiphonyl- or cyano-subatituted phenyl radical 
or X is fluorine, chlorine or bromine and Ar 1 is 2- or 4^pyridyl, 2-pyrazinyl, 2-quinolmyl 2-threnyl or Z- 
thlazolyl) and, If desired converting a free base of general formula {1} Into a pharmaceutical ly acceptable 
acid addition salt thereof. 

1 0. A process as claimed in Claim 9 wherein the anion of the alcohol of general formula (II) is 
formed by reacting the alcohol with potassium or sodium hydride or with an alky! or phenyl lithium. 

1 1 . A process for preparing a compound claimed In claim 1 substantially as hereinbefore 
described wrth reference to any one of the Examples. 

12. A compound as claimed In Claim 1 whenever prepared by the process claimed m arty one or 

Claims 9 to 12. . A -^ 0 

1 3. A pharmaceutical composition comprising a compound claimed In any one of Claims 1 to « 
and 12 In association with a phermaceutrcally acceptable carrier. 

14. A compound claimed in any one of Claims 1 to 8 and 12 for use as an antidepressant. 

Primed for Her Ma^fc/a Stationary Office by th» Courier Preea, Leamington Spa. 19B1. Pubtfahad hythe Patwrt OTc* 
25 Sauttemptpn Bufcfings. Lenten, WC2A 1AY,fram whteh e*pte* may ba obtained. 
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